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H. MocTotok, kaHA. nea. Hayk
KviBcbkui HalioHanbHUI yHiBHpcUuTeT iMeHi Tapaca LLleByeHka, KuiB

MOBJEHHSA BUKNALAYA YHIBEPCUTETY SIK BAXITMBUAN KOMNOHEHT NEAAMOMNYHOI MAUCTEPHOCTI

BucsimneHo ocobnueocmi MoesieHHs1 uknada4a yHieepcumemy ik 0OHO20 3 8aXJ/IUBUX KOMIOHeHMi8 nedazoai4yHoi MaticmepHocmi. Po3ans-
HYymo MoeJieHHs1 Ik iHcmpymeHm npogbeciliHoi dissnbHocmi nedazoza, 3a AOMOMO200 STKO20 MOXHa POo3e'A3amu pi3Hi nedazo2iyHi 3ae0aHHs, 3po-
6umu cknadHy memy uikaeoro, a Mpouyec il sus4eHHs1 — npusabnusum, cmeopumu wupy ammocegepy crifKyeaHHs, CImaHoO8UMU KOHMakm i3 cmy-
deHmamu, docsiamu 83aEMOPO3YyMiHHSI 3 HUMU. MoeneHHs1 equmensi Mae 6ymu npucmocoeaHe Ol po3e'si3aHHs1 cneyugiyHux 3aedaHb, W0 8UHU-
Katomb y nedazoaiyHili disnbHocmi, cninkysaHHi. lfpoaHanizoeaHo OCHOBHI Wisixu 0OCs2HEHHSI 8UCOKOI sitkocmi npogeciliHo-neda2o2iyHo20 Mo8-
JIeHHs1 suknadava ma npodgeciiiHi ocobnueocmi MoenieHHesol dissibHOCcMi nedazo2a, a came KepieHUYIMEOo MOBJIEHHSIM 3aJ1eXHO 8id yMoe nedazo-
2iyHo20 cninkyeaHHs, makuli KiHyeeul pe3ysibmam MO8JIeHHSI sIKk OOCSI2HEHHSI 2yMaHicCmu4Ho cripsiMogaHoi Memu, 006ip MOBHUX i MO8JIEHHEBUX
3acobie 3anexHo ei0 nompeb, 3aedaHb e3aemModii euknadaya ma cmyodeHmie; KOHCMpPYrO8aHHSI MoeJIeHHeeoi disinbHocmi nedazoz2a e peasbHill
cumyauii cninkyeaHHsi Ha ocHoei pegbniekcii cmaHy, noeediHku, peakyii cmydeHmie. BuceimneHo ¢yHKuii MoenieHHs1 suknada4a (KOMyHikamueHa,
ncuxorsoegiyHa, nisHaeasbHa, opaaHisayilHa).

BcmanoeneHo, wjo npodgeciliHe cninkyeaHHsi 3 ayoumopieto Mae npueodumu 6o KOHKpemHuUXx no3umueHux pesysbmamie, Wo Mmoxe 6ymu do-
csi2Hymo 3aedsiKu 8UKOPUCMAaHHIO 3HaHb 3 MEXHIKU MOBJIEHHS, MOMY MpoaHai308aHO maki cknladoei MexHiKU MOBEHHS SIK OUXaHHS, 20510C, OUK-
yiss, iHmoHauiss, memn.

Po3ansinymo mMoeneHHs1 suknaday4a sik npedmem Uio2o neda2oe2i4yHo20 aHanisy U camoaHarnisy, nocmiliHo2co camoedocKoHaseHHs. [JoeedeHo, wo
ycnix npogpeciliHoi disnbHOCMi suknadaya 3anexums 6id mexHiKu MoesIeHHsI, WO 8K/I0YaE 8MiHHSI NpasusibHO duxamu, iHMOoHyeamu eucmyn ma po-
6umu nay3u, 4imky Oukyiro ma mem6p moeneHHs. llicns 06'ekKmueHOI OyiHKU 8r1acCHUX MOBJIEHHEBUX OaHUX 8apImo po3roYyamu pea2ysnsipHi 3aHamms
Ons1 eunpaesieHHs1 susiesieHUx Hedorslikie, cnabkux cmopiH MoesieHHs1 (mpeHyeamu OuxaHHsl, eionpayboeyeamu OQuKyito, memnopumm, 3miyHeamu
2o7s10c08i 38'A3Ku). CucmemamuyHa po6oma Had co60t0 ma 8UKOHaHHS creyiasibHUX 8rpas CrpusimuMymb 8 00CKOHa/IeHHIO MEXHIKU MOBJIEHHS.

Knroyoei cnoea: euknaday, yHieepcumem, MO8JsIeHHsl, neda2o2iyHa MalicmepHicms.
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DEVELOPMENT OF THEORY AND PRACTICE OF LABORATOR LESSONS
IN HIGHER SCHOOL BY A. D. BONDAR

The article analyzes the contribution of the professor of the Department of Pedagogy of Taras Shevchenko National University
of Kyiv A.D. Bondar in the development of theoretical principles and methods of conducting laboratory and practical classes in
higher education, identifies the possibility of using this pedagogical experience in modern conditions.

It is established that today the work and pedagogical activity of A.D. Bondar is insufficiently studied, although his work reflects
the results of research on important didactic problems that are relevant today. It is analyzed that among the various types of classes
in higher education an important place belongs to laboratory and practical work, because they follow one of the leading principles
of didactics — the principle of connection of theory with practice. According to A.D. Bondar, laboratory and practical works are
closely connected with lectures and independent work of students, they, with their proper organization, help students to creatively
use the theoretical knowledge that they acquired during lectures and in the process of studying literary sources. This type of
training activates the cognitive activity of students, gives them the opportunity to show initiative and ingenuity, better master the
program material, get acquainted with the latest installations and devices, equipment and materials, experiment in laboratory or
production conditions, helps teachers to involve students in research work, promotes the development of their thinking, ingenuity,
innovation. According to A.D. Bondar, laboratory classes are an effective way to study the material, give students the opportunity
to apply their knowledge in practice and see the results of their work. At the same time, many factors significantly reduce the
effectiveness of this important type of training. It is proved that the improvement of the quality of laboratory classes can help, in
particular, the implementation of guidelines developed by A.D. Bondar almost half a century ago.

Keywords: laboratory, practical training, forms of organization of training, types of training, A.D. Bondar.

Formulation of the problem. As mentioned in our
previous publications[7,8], in our opinion, the 60s-80s of the
last century were one of the most effective periods in the
activity of the Department of Pedagogy of Taras Shevchenko
University of Kyiv. The lead direction of activity of department
at the specified time, was the pedagogisation of educational
process. Doctor of pedagogical sciences, Professor Andrey
Danilovich Bondar (1913—-1983) took an active part in this
work. As an associate professor A.D.Bondar worked at the
department since 1963, as a professor — since 1970. One of
the lead areas of its diverse research and educational
activities was high school education, in particular, didactics of
higher school. It was not by chance that he was instructed to
lead the section of pedagogy of higher education at the
department. In our previous academic explorations on the
academic and pedagogical heritage of A.D. Bondar [7,8] was
analyzed his contribution to the development of theoretical
and methodological bases of pedagogical practice of
students, theory and methods of seminar classes conduction
in high school.

The purpose of this article is determining the
contribution of Prof. A.D. Bondar in developing theories and
methods of most importantly (especially for science

students) types of education classes in high school as a
laboratory and a practical classes and topicality of his

recommendations for modern higher education in Ukraine.
Presenting main material. The urgency of the study of
this problem in the historical and pedagogical aspect is due
to the need to significantly improve the effectiveness of
training of future pedagogical staff in accordance with the
requirements of the Concept of development of higher
pedagogical education in Ukraine, in particular the content,
forms of organization of methods and teaching aids. Well-
known Ukrainian academician in the field of didactics of high
school A.D. Bondar devoted much of his life to the solution
of these problems. Unfortunately, up to date, the works and
educational activities of A.D. Bondar were insufficiently
studied, although the of works A.D.Bondar show the results
of the study of important didactic problem, which is topical
today [4]. By education A.D. Bondar was a representative of
the natural sciences, which is why he was extremely
interested in the problem of improving the practical training
of future specialists — he devoted a textbook on teaching
practice (1972) to the analysis of these problems, and in
1977 at the publishing house "Higher School" (Teacher
library) a book of A.D. Bondar (with L.A. Ranska as a co-
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author) was published in the amount of 1,000 copies
"Laboratory and practical work in higher education" [3],
written by studying and analyzing the literature, experience
and high school teachers pedagogical research in a
systematic form presents the theoretical and practical
aspects of the preparation and conduct of laboratory and
practical work in higher education.

The first section of the book deals with the place of
laboratory and practical work in the educational process of
higher education. Among the various types of classes in
high school importance lies in the laboratory and practical
work, so that through them shall comply one of the leading
didactic principles — the principle of communication of
theory and practice.

High School has always been designed to give future
specialists deep and strong theoretical knowledge of the
science that they study. But under current conditions except this
it should teach students to creatively apply this knowledge in
practical purposes, in life, at work. That's what promote
laboratory and practical work, performing with students during
word in science department. This work is provided by the
curriculum and on the natural faculties have a prominent place,
such as in times A.D.Bondar, the chemical faculty it was 37%
of the time, at radiophysics — 44% of teaching hours were
occupied by laboratory studies [3, p. 7].

According to modern students, unfortunately, almost half
of the study time is devoted to lectures that gave very deep
knowledge, but not supported by real practice.
Unfortunately, today, not only some students, but not all
teachers of higher education institutions, during laboratory
classes, realize the full power of this organizational form and
realize it in full, giving the opportunity to develop students’
creative and research skills. Such a state of affairs leads to
lower than expected quality of laboratory work, a decrease
in the quality of experimental preparation of students.
Considering the modern curricula of the natural sciences, we
can conclude that the share of hours devoted to laboratory
work has significantly decreased and is only about 10-15%.

Laboratory and practical work, in the opinion of
A.D.Bondar, is closely related to the lectures and
independent work of students, they are, in their proper
organization helping students with creative use in practice
that theoretical knowledge they gained in class and in the
process of studying literary sources. This type of training
sessions activates cognitive activity of students, giving them
the possibility to detect the initiative and creativity, deeper
understand program material. It enables students to get
acquainted with the latest facilities and appliances,
equipment and materials, with the experiment at the
laboratory or at production conditions, helps teachers
engage students to research, promotes the development of
their thinking, creativity, rationalization.

As A.D.Bondar states, in teaching science there are
different views on differentiation of laboratory and practical
work, some scientists admit, that laboratory work is always
closely linked to the laboratory, and practical — not always;
others say that every laboratory work is conducted by the
students in practice, which means that it can be viewed as
practical. Therefore, it is difficult to draw a clear distinction
between laboratory and practical work. The term "practical
work" is often regarded by some authors as synonymous
with the term "laboratory work." However, according to
A.D.Bondar, the difference between laboratory and practical
work exists and is manifested in the fact that laboratory work
is performed by students in an appropriate framework that is
determined by the written instructions. Laboratory work is
this active form of independent work of students, where their
activity is combined mental and motor actions aimed at
active application of acquired knowledge and skills in

practice according to the given program (instructions)
corresponding to equipment and venue. Practical work
includes students performing complex technical or research
problems associated usually with creation of simple devices,
visual aids and models that are then used in an educational
process, the practical solution of the extracted knowledge
and skills. Practical work can be carried out in various
conditions: office, laboratory, in the workshop and on the
ground (as for history, the excavation of ancient villages,
geography, geology, botany, etc.). Cognitive activity of
students in the practical work differs from analogous logical
activity in laboratory work. The immediate aim of practical
work, except learning the term, is to solve specific practical
problems using acquired knowledge and skills. This is their
main difference from laboratory work [3, p.9]. The peculiarity
of practical work is that tasks of the students are usually
problematic. The student should independently cope with
such work, choose to perform the necessary settings,
devices and materials.

The main tasks of the laboratory and practical work as a type
of training in higher education, according to A.D. Bondar, are:

1. To combine into a whole lecture classes with
systematic form of independent work of students with
handbook and other sources.

2. To promote the formation of scientific worldview of the
students.

3. To teach students to creatively apply theoretical
knowledge in practice, to work with installations, devices,
tools, materials.

4. To develop students' cognitive and design skills,
observation, attention, endurance, imagination and other
qualities.

5. Arouse students' interest in scientific and
experimental activities and include them in research work
carried out at departments, laboratories, etc.

6. To systematically control the knowledge, skills and
challenges of students with separate topics or sections of
the course you are studying [3, p. 11-13].

The survey students about the role of practical and
laboratory work conducted at the time of prof. A.D.Bondar,
shows that a number of students praised these types of
classes in the formation of competent professionals with
higher education: "Laboratory and practical work are
extremely important forms of education, because they allow
you to test your knowledge in practice. We do not imagine
going to college without laboratory and practical work. Here
you have captured all the work: you form, check, observe,
experiment. There should be more such work in the study of
all disciplines." "Students love laboratory and practical work
for their novelty and creative thinking. During these works,
the student checks for what they know and what they can
do. And if something fails, they can learn this themselves or
with the help of a teacher. In life, this will always come in
handy. Of course, not everything is given immediately.
Sometimes it can be difficult, especially when the work is
difficult. But we are learning to do everything right before
graduation" [3, p.14].

One of the criteria of quality conducted laboratory or
practical classes is the level of its planning. The following
section of the book by A.D. Bondar is devoted to the
guidelines for the effective planning of laboratory and
practical work.

As it is well known, academic organization of educational
process includes a number of organizational and
methodological measures directed to achieve high quality
specialist with higher education. This factor, according
A.D.Bondar, is rational planning, which includes the
development plans and programs, arrangement of
academic pedagogic personnel, scheduling sessions,
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planning educational work of teachers and self-work of
students and others.

The experience of science department indicates that
laboratory and practical classes can be planned either in
parallel with the course of lectures, or as the final stage of
its study. In the first variant of planning, part of the laboratory
and practical work is done with some advance of the lecture
course, if the work is done in the form of workshop, i.e.
students perform all the work individually or in teams. To
achieve simultaneousness of first lectures and workshops is
possible only in frontal method of their conduction and
reduction of the gap between theory and practice can only
be achieved by the formulation of so-called work cycles.

It is believed that as the simple consolidation of
knowledge at workshops on methodological point of view
does not justify itself, to achieve the goal the students should
be put in conditions that require hard mental activity,
initiative and creativity. Therefore, you should practice to
conduct complex operations based on several sections of
the course.

A.D.Bondar believed that success in carrying out one or
another laboratory or practical work largely depends on its
preparation. The algorithm for this preparation is described
in detail in the next section of the book and includes:

¢ in-depth theoretical study of material on which work is
performed;

e preparation of the necessary educational and material
base and documentation;

e preparation of teachers, staff and students to work [3, p.21].

At the same time, A.D. Bondar recommends that any
work can be conditionally divided into a number of stages:
preliminary preparation, start of work (admission), its
execution, preparation of a report and evaluation of work
(credit) [3, p.22].

In preparing for the laboratory work, the student must
first and foremost understand its purpose. The degree of
interest of the student in the performance of a particular job
is directly proportional to the degree of his confidence,
relevance to the work of his purpose. If a student perceives
laboratory work as a must-do in the course, there will be one
thing. But if a student feels that he/she is really learning in
the laboratory, if the work is creative, the attitude will be quite
different [3, p.22].

An important factor in the success of the laboratory
(practical) work is to prepare the necessary documentation:
instructions, teaching materials, and so on. A very important
factor that determines the success of one or another
laboratory (practical) work is abundance of the necessary
devices, machines, tools and supplies.

Each laboratory or practical work should be prepared by
a teacher. Its preparation according to A.D.Bondar includes:

e Reviewing of the programs, textbooks, manuals,
instruction and teaching materials on the topic of laboratory
(practical) work for the purpose of rational organization and
its conduct by students. This allows the teacher to view most
of the content, to introduce new elements (and improve the
presentation of material) to clarify the content of the report
and check questions.

e Check readiness of devices, installations and materials
needed for laboratory(practical)work.

o Each laboratory work should be promptly provided with
training and material resources — proper devices and
machinery, equipment and materials [1, p.29].

In preparation for laboratory work, according to
A.D. Bondar, one should anticipate and plan consultations
(group and individual) on helping students in preparing for
these works. The success of the consultation before the
laboratory or practical work largely depends on the
preparation of students for these works. Each student

should prepare for the laboratory works to actively and
independently conduct experiments, and the task of the
department is to help them in this. In consultation, another
teacher explains students core theoretical propositions,
which were too complex, checks the instructions to be
performed, tells what to pay special attention to, how many
times to conduct a particular experiment, instructs how to
build schemes, discusses the accuracy of future
measurements. At the same time, according to A.D. Bondar,
consultation should not be a substitute for independent work
of students, but only stimulate a conscious and active
conduction of the experimental tasks [3, p.33].

Equally important, according to the author, is the study
of safety rules when working in laboratories. According to
A.D. Bondar it should provide [3, p.34]:

e appropriate placement of furniture and equipment in
the laboratory;

e concealed wiring of electric current, gas and, where
necessary, water;

e installation of fuses, switches and outlets to turn off
electrical appliances;

e build walls to prevent moving of the machinery parts
and mechanisms of electrical systems and wiring with no
safe voltage, high temperature zones, etc.;

e create the necessary lighting and ventilation,
especially in chemical laboratories;

» provide students with special clothing, rubber gloves
for electrical work his shock and harmful chemicals, special
goggles, etc.;

e installation of alarm systems (where appropriate),
which involved the supply of light and sound signals
"working well" and "working faulty" in various settings.

Compliance with these requirements will facilitate security
provision of laboratory and practical work, prevent injuries and
other accidents, the correct operation of devices and systems.
[3, p.34]. At the same time, polls of modern students on
compliance with certain requirements are far from always being
performed: "There is a constant lack of personal protective
equipment. Although, according to safety requirements, lab
workers should be provided with a robe, goggles and gloves.
Students are required to buy robes on their own. Gloves are
neglected and glasses are often missing. Gas masks in the lab
are often from the 1970s and older. "

A key section of the book is a section on the organization
and methodology of laboratory and practical work.
According A.D. Bondar, a successful laboratory work the
staff of the science departments must first seek
modernization of laboratory equipment.

The main disadvantages to conduct laboratory and
practical work both in times of A.D. Bondar, and current
conditions are:

e insufficient provision of their educational and material
base, lack of necessary equipment, machines, devices and
materials;

e low level of preparation of students for them;
standardization of organizational forms and methods of
laboratory and practical works on various subject matters;

e absence of elements of new scientific research,
creative experiment in carrying out separate works;

o the mismatch of the course of lectures and laboratory
work in time, which reduces their quality, etc. [1, p.38].

The success of the laboratory and practical work in
scientific department will depend not only on the equipment,
but also on their organization and methods of conduction.
The latter are crucial factors in ensuring quality of training
specialists with higher education.

The organizational plan raises the question of who will
lead the laboratory and practical work. At the end of each
academic year department decides on hour distribution



~ 46 ~

B 1 C HU K KuiBcbkoro HauioHanbHoro yHisepcurerty imeHi Tapaca LleBueHka

ISSN 1728-3817

between teachers in the next school year. According to A.D.
Bondar it is desirable to carry out this distribution so that in
one way or another group of students and practical laboratory
work is directed by the teacher who conducts lectures. This
will ensure adequate continuity between lectures and
laboratory work and gives the possibility to combine lectures
and laboratory work on the course in single process that will
ensure effective implementation of the principle of a
combination of theory and practice. If there is no such
opportunity, then the lecturer must be assigned with at least
one group. Carrying out these works in one group should be
a standard for preparing and conducting them in other groups
by his colleagues. At the same time the lecturer has
responsibility to guide the organization and methodology of
laboratory and practical work on the course [3, p.41].

In the practice of science department there are several
major methods of conducting laboratory and practical work —
frontal-method, practical method and cycle method (by
topics) [3, p.47]. One method or another is used by the
departments depending on the availability of educational
and material resources and the tasks that you have on this
course in the system of training specialists of this profile.
Frontal method is conducted when there are enough
equipped laboratories, the required number of instruments,
equipment and machinery for simultaneous work by all
students of similar groups. This method of work simplifies
link of theoretical knowledge with practical as well as
preparation by the students and teachers. It is considered
the most useful, but less is feasible because it needs large
number of laboratory devices and large area. The
advantages of the method of frontal laboratory(practical)
classes according to A.D. Bondar included the following:

¢ the whole group is confronted with the same tasks that
they must accomplish in the course of their work;

e students are prepared for easier implementation of
such work through consultation, explaining some of its
stages;

e it is possible to standardize control of students'
readiness for laboratory or practical work and to carry it out
in short time;

e during the performance if needed there is a possibility
to give assistance to individual students and the entire
group;

o standardize summarizing the work and assessment by
the teachers [3, s.47-48].

The experience of conducting these types of classes,
according to A.D. Bondar, indicate that, while studying
particular subjects the preferred method of laboratory
(practical) classes is frontal one. Of course, the use of frontal
method of conducting laboratory and practical classes may
be only at the presence of the required number of
equipment, and also skillful organization of students, as well
as presentation of the teacher. But the front method, with all
the positive aspects of its implementation, has drawbacks.
The main one is that it does not provide sufficient autonomy
of students. With this method, some of the students are not
very active, because there is a possibility of mechanical
repeat of operations that were conducted by their
companions. When used properly, this method is limited with
opportunities for creative search in dealing with the tasks of
laboratory (practical) work [3, p.48].

Method of laboratory and practical work in a workshop
where students have different course tasks (or sections), in
terms of development of independent thinking of students
and increase interest to science, which is studied, is more
effective. In this way, the student works with more
responsibility, faster gets experimental skills than the work
performed by frontal method. Because the laboratory and
practical work in a workshop requires less equipment than

the frontal one, and because of this simple implementation,
it has become the most common in science departments.
The main disadvantage of this method is a significant
mismatch between the execution time for the practical
notions and theoretical study of relevant provisions in the
lectures. This deficiency causes for laboratory managers to
develop their method of conducting classes that would have
consistency in the time between the theoretical and practical
training course. It is a question of laboratory and practical
work cycles, where students perform different tasks
belonging to the same topic [3, p.48].

The similar way to this method of organization of
laboratory work is so-called "complex-collective method".
The main idea is that all works are divided into cycles and
performed simultaneously by all students [3, p.48].
Laboratory and practical work can be done by students
individually or collectively wise, in two or three persons. In
most cases, team of students (here again played a
significant role of the availability of equipment in the
laboratory). Pursuing another performance of the same work
and students help each other, they are lighter and easier to
monitor and take the readings of these works to control the
acquired experimental skills. However, all these positive
aspects of team performance students often are overridden
by negative ones. And the main drawback in this kind of
works — unequal participation of students in the performance
of tasks. Even when the work is done by two students, one
of them does it more actively and creatively, and the second —
just watching or is passively involved. The task of the
teacher is to monitor the active work of each student, and in
some cases, this can be achieved by giving students a team
of different individual tasks. As evidenced by the experience
of A.D. Bondar most advisable to use a tailored performance
of laboratory works at the frontal method [3, s.50-51].

Especially important both organizationally and
methodologically according to A.D. Bondar, is conducting
introductory sessions to the laboratory and practical work. In
order to ensure quality of laboratory (practical) work of
students, teachers organize test of their readiness. This test,
according to A.D. Bondar, should be conducted this way:

a) interviews with each student, during which knowledge
of theoretical material on the subject of its equipment and
the implementation of the work is checked;

b) machine or machine-free standardized control on the
same issues [3, p.54].

Each of these control methods has both positive and
negative sides. Personal check of the student enables the
teacher to clarify all issues of interest and give a student in
need particular assistance in the preparation of the
laboratory work, advise on specific issues. This checking
method has drawbacks. The main one is that for such
verification teacher has to spend a lot of time. When the
group is 30 students, and to check the readiness of each
one takes 10 minutes of time, will be about 5 hours. And this
is only in one group and one laboratory work [3, p.54].

To improve the effectiveness of laboratory and practical
work, according to A.D. Bondar, you must change the
traditional method of conducting in such a way so that the
experiment of the student foresees the formulation of goal and
objectives, the choice of methods for solving tasks, the
formulas should determine variables that are necessary to
measure on the selection of devices, construction installation,
mathematical check of results of experiments [3, p.61].

The issue of cognitive activity in the performance of
laboratory and practical work and in bearing their
effectiveness can be solved in different ways: the inclusion
of these elements of research, additional credits of work in
which students must demonstrate independence in solving
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experimental tasks because they are the control of
understanding, etc. [3, p.62].

In the inspection and evaluation of students' knowledge
ratio between planned and actual state of training is stated,
enabling a timely reaction for underachieving students to
direct their work in unity with the set requirements.
Assessment of students' knowledge, skills and
competences are also a factor in learning. Teaching control
requires students organizational and psychological
mobilization of their forces, responsible for the organization
of intellectual work, memory training, education of the will
and character development skills qualified presenting their
knowledge, including the language of the relevant science.

The final step in the laboratory should be the talk with the
teacher about student's experiment. During the interview,
the student should demonstrate a thorough understanding
of theoretical material, understanding of measurement
techniques, ability to use the devices and make the
necessary calculations, the ability to present their thoughts
and knowledge at a sufficiently high scientific level. During
the conversation, the teacher finds "weak spots" in
understanding the various issues of theoretical and
experimental character and gives points to their students. It
also shows difficulties encountered in preparing or carrying
out the work as they should in the laboratory. At the end of
talks on the basis of the report and the totality of data about
the job the question of its assessment is viewed [3, p.66].

Systematic testing of students' readiness to laboratory
and practical work and evaluation of these activities is an
important measure of success of the students. The reason
for failure, according to A.D. Bondar, can be organizational
failures and methodologically incorrect statement of
laboratory and practical work. These shortcomings can be
manifested in talking to students, identifying the difficulties
they met in the preparation and execution of works,
inaccuracies and the soapy answers of the students.
Improving student achievement in this case is to review
methodological advice to the laboratory and practical works,
viewing measurement techniques and so on. The reason of
no progress can be individual quality presentation of the
teacher (e.g. low requirements) and attitudes to this type of
work from students (absenteeism without timely submission
of the reports etc.) [3, p.67-68].

In order to identify the main problems in planning,
organizing and conducting laboratory work in modern
conditions at the chemical and mechanics and mathematics
faculties of the National Taras Shevchenko University of
Kyiv, students held survey of professors and engineers
involved in the organization of laboratory work. The results
of the survey showed:

e a significant portion of the equipment, which the
students use is old and does not meet modern requirements.
" It often has to be repaired, but there are no spare parts for
it, no masters who can adjust this equipment, so engineers
have to repair it independently from improvised means and
often at their own expense. According to students involved
in academic exchanges at universities in Europe, this
equipment serves it only as museum pieces ".

e Financing does not allow the purchase of new
equipment or, even, permanent repair of the worn-out old
ones. " Of course, there are several new devices in the
faculties, which, in turn, were once donated by its graduates,
but only engineers or workers who carry out their scientific
work are allowed to work with them. Students are only
observers, recording the measurement results. Of course,
the real and genuine interest of students in the performance
of laboratory work should be noted, and it is a fact that the
technical and material condition of the equipment on which
students have to perform the task is very poor. In some

cases, when the task of laboratory work involves technically
difficult and dangerous conditions, such activity is generally
terminated or not conducted, and formally score is based on
the theoretical study material".

¢ Insufficient number of reagents and permissions for
their use. "Most of the reagents the students have been
working on have been preserved since the Soviet Union.
Much of them are no longer of the same quality, as some of
the reagents can draw water from the air and some
decompose. Sometimes, in order to conduct an experiment,
the teacher has to buy a particular reagent. Laboratory work
is also complicated by the prohibition on working with certain
precursors that are necessary when performing laboratory
work. Because of this problem, many experiments are
conducted only by teachers for all students. Or else the
theory is not fixed by the most common practice. This in turn
has several consequences:

= students do not have sufficient professional skills;

= students do not know how to handle dangerous
substances;

= students do not have the opportunity to work
independently on tasks."

e Outdated methods of laboratory work." Some
techniques are outdated and not rational. There are times
when a written assignment does not correlate with the
requirements of the teacher, which adds complexity to
students. Students are not interested in working with
outdated techniques that are no longer used in the modern
world (in business), they are not always relevant to modern
requirements of the topic and tasks of laboratory work. It is
often the case that lab tasks were completed 15-20 years
ago and, in fact, no longer have any practical value,
becoming only a formalized way of assessing students. Very
often, even with a strong theoretical basis, students are
forced to perform work that did not reveal the full potential of
the acquired theoretical knowledge. Instead of developing
truly necessary, relevant and, in their own way, unique
methods of collecting, analyzing, and visualizing
experimental data, students perform work that tests the
ability to mechanically reproduce the material taught in the
classroom, or has nothing to do with to the world of science,
not even to real problems".

e Lack of motivation and interest of students in learning.
In interviewing the teachers, it was found that in addition to
the above problems, they also add to the problem — late
submission of colloquiums and a large part of the laboratory
pass. And as you know, without passing a colloquium, a
teacher cannot allow a student to perform laboratory work.
The problem lies much deeper than one might think —
students see "... that the lab work they do (outdated with the
wrong results) is all just" fad "and they are not interested in
working with such devices and do not understand why they
should do such lab work if it can't teach them anything. "

According to the students, "... the main problem of
organizing and carrying out laboratory work in the modern
science departments is the impressive passivity of the
participants in the educational process. Often, unfortunately,
it seems that even teaching staff are less interested in a
fruitful educational process than students who are, of
course, not homogeneous in their diligence and academic
achievement. On the other hand, even after receiving
detailed instructional instructions from the teacher and
spending time on their study, students cannot formulate the
purpose of laboratory work, to reproduce at least an
approximate order of its implementation. Moreover, the
reason for this problem is not the low level of theoretical and
professional training of students. In certain circumstances,
such as at work or when carrying out a project for which a
student receives real money, he or she is able to quickly and
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productively mobilize all the resources and abilities necessary
for successful work. In an educational setting, the student
expects that the teacher should tell what and how to do it. "

Obviously, remedies depend largely on the causes. To
address these and many other material, pedagogical,
psychological, methodological and other issues, it is
advisable to seek the advice that has been formulated on
the basis of the analysis and generalization of good
pedagogical experience over several decades by Professor
A.D. Bondar. And although they were produced more than
50 years ago, in completely different socio-economic
contexts, they are in many ways in line with the proposals
from participating students and teachers:

e "The main criterion for the quality of higher education
should be the ability of the young generation to live fully and
actively in the new world, to constantly improve themselves,
to adequately respond to changes, especially in times of
technological and civilizational breakthroughs. In addition,
the progressive changes in public relations necessitate the
provision of a high level of higher education as a guarantee
of competitiveness, professional and social mobility, and
self-improvement of citizens."

e "To cooperate with enterprises to attract students to
practice. Conducting laboratory work in a professional
environment (at production facilities). The university needs
to find common ground with businesses so that students
have the opportunity to do laboratory work there, and
entrepreneurs can put forward their requirements for training
future professionals, who will then mostly work there. This
will allow individual students to perform well in practice and
to hire skilled workers in the future."

e "From changing the format of laboratory work from
individual to group. Drawing on the experience of European,
in particular Scandinavian, universities, where laboratory
work is usually carried out in small groups of 2-3 people. Such
a system stimulates personal responsibility and interest,
because an additional factor is the desire to work well for the
sake of the team, not to let down their colleagues."

Conclusions. Laboratory classes are an effective way
of learning the material, giving students the opportunity to
put their knowledge into practice and see the results of their
work in person. Visual assessment of the course of work of
students allows them to safely learn and remember the
material.

At the same time, many factors significantly reduce the
effectiveness of this important type of training. Improving the

€. CniuuH, KaHA. nea. Hayk, npod.,
KuviBcbkui HalioHanbHUI yHiBepcuTeT imeHi Tapaca LLleByeHka, Kuis

quality of laboratory work can be helped, in particular, by the
implementation of the guidelines developed by Prof. A.D.
Bondar almost half a century ago.
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Hapinwna no peakonerii 02.12.19

PO3POBKA A.1.EOHOAPEM TEOPII TA NPAKTUKU NPOBEAEHHSA NABOPATOPHUX 3AHATb
Y BULLIW LLUKOJI TA CYHACHICTb

lpoaHanizoeaHo eHecok npogecopa kagedpu nedazoziku KAY A.[].BoHAapsi y po3pobKy meopemuyHux 3acad ma MemoOuKu rnpoeedeHHs
na6opamopHuUX ma nPakmMuYyHUX 3aHsiMb y euwili WKOJi, BU3Ha4YeHO MOXJIUBiCMb 8UKOPUCMAaHHS Ub020 neda2o2iyHo20 doceidy y cyyacHUX yMo-
e8ax. BcmaHoeneHo, Ha cb0200HiWHiIli OeHb Npayi ma nedazoeiyHa disnbHicmb A.[]. BoHOapa HedocmamHbO eusYeHi, xo4ya y lioco po6omax gido-
6paxeHo pe3ysibmamu O0CJliOKeHHsI 8aXueux OudakmuYyHux npobnem, siKi € akmyasbHUMU i Ha cb0200HIWHIl deHb. [poaHanizoeaHo, wjo ceped
pi3HoMaHimHux eudie Has4anbHUX 3aHIMb y eUWill WKoJli saxuee Micye Hanexums abopamopHUM i NpakmMuYyHuM pobomam, momy wo Yyepes
Hux 30ilicHloembcsi dompumaHHsi 00HO20 3 MPOo8iIGHUX NPUHYUNie OudaKmMuKu — MPUHYUNY 38’s3Ky meopii 3 npakmukoto. JlabopamopHi i npakmuYHi
pobomu, Ha nepekoHaHHs1 A.[].BoHdapsi, micHO noe’si3aHi 3 nekyissmu i camocmiliHoro po6omoro cmydeHmie, 80HU, MNPU HasexHill ix op2aHizauyii,
donomazaromb cmydeHmam Mmeopyo eukopucmamu Ha npakmuyi mi meopemuyHi 3HaHHS, siKi 0HU 3006yNU Ha J1eKyisix i 8 npoyeci su84YeHHs ni-
mepamypHux Oxepen. Leli eud HagYyanbHUX 3aHSIMb akmuei3lye ni3HasasnbHy OisnbHicmb cmydeHmie, 0ae iM Moxnueicmb euseumu iHiyiamuey
i suHaxidnuesicms, MiyHiwe 3aceoimu npozpamMHuli Mamepiasn, o3HalloMumuchk 3 HallHo8iWuUMU ycmaHoeKamu i npunadamu, obnadHaHHAM | Mamepi-
anamu, 3 MIoCMaHOBKOK eKcriepuMeHmy e 1abopamopHUX YU eUPo6HUYUX ymoeax, dornoMazae euknadayam 3anydamu cmydeHmie 0o 00CniOHUYbKOT
pobomu, crnpusie po38UMKY y HUX MUCJIEHHS, 8UHaxidnueocmi, payioHanizaamopcmea. 3a nepekoHaHHsiMu A.[].boHOaps, nabopamopHi 3aHssmmsi €
eghekmueHUM croco6oM eueYeHHs1 Mamepiany, 0aromb MOXiueicmb cmydeHmam 3acmocyeamu ceof 3HaHHsSI Ha Npakmuyi U Haxueo 6ayumu pe-
3ynbmamu ceoei po6omu. BisyanbHa oyiHka xody po6omu cmydenmamu do3eorisie HadiliHo 3aceoimu i 3anam'amamu mamepiarn.

Y moli xe yac 6aezamo 4YUHHUKI8 Cymmeeo 3HUXyIomb egheKmueHicmb npoeedeHHs1 Yb020 8aXK/1U8020 8Udy HasyYaslbHUX 3aHsimb. [loeedeHo,
wo nidsuweHHO sIKOCMIi npoeedeHHs1 1labopamopHUX 3aHsimMb MOXymb OGonomMoamu, 30KpeMa, peasi3ayiss HacmaHoe, po3pobiieHux npodg.
A.[l. BoHOapem malixe nigsiky momy Ha3ao.

Knro4oei cnoea: nabopamopHe, npakmu4He 3aHSImmsi, popMu op2aHisayii Hae4yaHHs1, suGu Hag4asibHUX 3aHsimb, A.[]. BoHdap.



